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Abstract. Green leaves sustain life on Earth by synthesizing sugars from water and carbon dioxide (CO,) using the energy of sunlight and cool the surface by transpiring large amounts of water during this process. Satellite data reveal increasing green leaf area since the early 1980s due to four

factors — one direct (human land-use management) and three indirect (climate change, CO, fertilization and nitrogen deposition). However, our analysis of more accurate recent satellite data (2000-2017) reveals a greening pattern that 1s strikingly prominent in China and India and which overlaps
with croplands world-wide. This suggests a more prominent role for the direct factor in greening the world. China alone accounts for 25% of the global net increase in leaf area with only 6.6% of global vegetated area. This equals net greening in the three largest countries, Russia, USA and
Canada, that together hold 31% of the global vegetated area. India ranks first amongst all large countries 1n terms of proportion of vegetated area exhibiting greening and the net increase in leaf area equals that in USA or Canada, each of which has three times more vegetated area. The greening in
China is due to forests (42%) and croplands (32%) but in India 1s mostly from croplands (82%), with negligible contribution from forests (4.4%). China 1s successfully engineering several ambitious programs to conserve and expand forests with the goal of mitigating land degradation, air
pollution and climate change. Already a third of the 2.08 million km? of current forests are plantations of growing young trees. Food production in China and India has increased by over 35% since 2000 mostly due to increasing harvested area through multiple cropping facilitated by fertilizer use
and surface/ground-water irrigation — which elevates the greenness levels measured from space. Our results show effective human use of land for crops and forests as a key driver of the “Greening Earth”, accounting for over a third, and likely more, of the observed net increase in green leaf area.

They highlight the need for realistic representation of land-use practices in models and continued monitoring with satellite data. This work was funded by NASA Earth Science Directorate (P1: Myneni).
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* Contributes 32% (China) and 82% (India) to the net increase in leaf area

* FAO statistics show food production has increased 35% to 40%

* China cereal production: 407x10° tonnes in 2000 vs. 583x10° tonnes in 2006
 India cereal production: 235x10° tonnes in 2000 vs. 295x10° tonnes in 2006
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